Purpose. To compare patient-specific instrumentation (PSI) with conventional instrumentation in total knee arthroplasty (TKA) in terms of component alignment, operating time, and the learning curve required in a non-teaching hospital. Methods. Records of 33 men and 29 women aged 50 to 88 (mean, 71) years who underwent TKA for osteoarthritis using PSI (n=31) or conventional instrumentation (n=31) by a single surgeon were reviewed. The choice of instrumentation was made by the patient; the surgeon did not express any preference and had not used PSI before. All patients used the same cemented, cruciate-retaining system. Results. The PSI and conventional instrumentation groups were comparable in terms of age, body mass index (BMI), American Society of Anesthesiologists grade, pre-and post-operative haemoglobin level, and the need for blood transfusion. Compared with conventional instrumentation, PSI resulted in a smaller coronal femoral component angle (7.7º vs. 6.4º, p=0.003) and posterior tibial slope angle (6.4º vs. 3.2º, p=0.0001), and smaller variance of the respective angles (p=0.006 and p=0.003). In patients with a BMI Patient-specific instrumentation versus conventional instrumentation in total knee arthroplasty ≥30, PSI still resulted in a smaller posterior tibial slope angle (5.8º vs. 3.1º, p=0.015) and variance of the angle (p=0.02). The mean tourniquet time was shorter in the PSI group in all patients (p=0.013) and in patients with BMI ≥30 kg/m 2 (p=0.0008), and its variance was also smaller in the PSI group (p=0.0004). There was no learning curve required. Conclusion. PSI was simple to use, with no learning curve required. It can be used in non-teaching hospitals and in patients with a high BMI and in cases where the use of an intramedullary alignment guide would be problematic due to previous femoral trauma.
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1 Long-term outcome of TKA is related to correct component positioning and alignment within 3º of the mechanical axis. [2] [3] [4] [5] Malalignment of the mechanical axis by >3º may cause early loosening and reduce patient satisfaction. 2, 6 Computer-assisted surgery (CAS) has been used to improve the accuracy of component alignment and reduce outliers. 6, 7 Nonetheless, no difference is found in clinical function, alignment, or survivorship of components between CAS and conventional TKA. 8 CAS may have some benefits in the more difficult patients, 9 but it requires high start-up costs and increased operative time and learning curve. [10] [11] [12] [13] CAS is not widely used in the United Kingdom, and the national joint registry suggests conventional TKA as standard treatment.
1,14 Patient-specific instrumentation (PSI) is based on preoperative imaging to determine the size and positioning of implants by producing patientspecific cutting blocks; it has the benefits of accurate image-guided preoperative planning, fewer intraoperative steps, and reduced number of trays used. 15 It can minimise intra-operative soft tissue trauma, component malalignment, and operating time. 16 This study aimed to compare PSI with conventional instrumentation in TKA in terms of component alignment, operating time, and the learning curve required in a non-teaching hospital.
Materials and Methods
Records of 33 men and 29 women aged 50 to 88 (mean, 71) years who underwent TKA for osteoarthritis using PSI (n=31) or conventional instrumentation (n=31) by a single surgeon between January 2011 and November 2012 were reviewed. The choice of instrumentation was made by the patient; the surgeon did not express any preference and had not used PSI before. All patients used the same cemented, cruciateretaining Genesis II total knee system (Smith and Nephew, Memphis [TN], USA) under standardised anaesthetic protocols.
For PSI, a 3-dimensional model of the knee was created preoperatively using magnetic resonance imaging and the Visionaire system (Smith and Nephew, Memphis [TN], USA). The mechanical axis was determined using standing anterior and posterior radiographs of the leg. Patient-specific cutting blocks were manufactured (Fig.) .
For conventional instrumentation, an intramedullary femoral guide at 6º valgus and an extramedullary tibial guide were used. The tourniquet was released after component implantation but prior to wound closure.
Postoperatively, anterior/posterior weightbearing radiographs of the knees were taken. Femoral component angles (coronal and sagittal flexion/ extension), tibial component coronal and sagittal posterior tilt angles, and the coronal femoral-tibial anatomic angle were measured by a single blinded assessor. Haemoglobin level before surgery and on day 1 was recorded to determine blood loss.
The PSI and conventional instrumentation groups were compared using the Student's unpaired t test and F test for variance (for normally distributed continuous variables) or the Fisher's exact test (for categorical variables). A p value of <0.05 was considered statistically significant.
results
The PSI and conventional instrumentation groups were comparable in terms of age, body mass index 
(BMI), American Society of Anesthesiologists grade, pre-and post-operative haemoglobin level, and the need for blood transfusion, but there were more males in the PSI group and more females in the conventional instrumentation group (p=0.04, Table) .
Compared with conventional instrumentation, PSI resulted in a smaller coronal femoral component angle (7.7º vs. 6.4º, p=0.003) and posterior tibial slope angle (6.4º vs. 3.2º, p=0.0001), and smaller variance of the respective angles (p=0.006 and p=0.003, F test). In patients with a BMI of ≥30, PSI still resulted in a smaller posterior tibial slope angle (5.8º vs. 3.1º, p=0.015) and variance of the angle (p=0.02, F test). The mean tourniquet time was shorter in the PSI group in all patients (p=0.013) and in patients with BMI ≥30 kg/m 2 (p=0.0008), and its variance was also smaller in the PSI group (p=0.0004, F test). There was no learning curve required.
discussion
In our study, blood loss did not differ significantly between the 2 groups; it may have been greater if an intramedullary tibial alignment guide had been used. PSI has been reported to reduce blood loss and the risk of fat embolism. [17] [18] [19] Nonetheless, PSI is comparable with conventional instrumentation in terms of component positioning, coronal alignment, and clinical outcomes. [20] [21] [22] [23] Conventional instrumentation remains most widely used; its knowledge is fundamental, especially in cases with unforeseen intra-operative pathology or events and in training surgeons.
This study had limitations. It was retrospective, and patients were not randomised and there may have been selection bias. More males chose PSI and more females chose conventional instrumentation; this may have been due to different attitudes toward new technology and a waiting time of 6 weeks for the cutting blocks to be manufactured. Nonetheless, this would not have affected the results of implant positioning. Preoperative deformity was not measured and may have influenced the difficulty of the operation and component positioning. Postoperative standing, long-leg radiographs were not taken to determine component relationship to the mechanical axis. Nonetheless, PSI was reported to achieve more accurate alignment with fewer outliers than conventional instrumentation. 24 This study 25 Further multi-centre, randomised, controlled studies are needed to determine its use in severe deformity and its cost-effectiveness. 26 conclusion PSI was simple to use, with no learning curve required. It can be used in non-teaching hospitals and in patients with a high BMI and in cases where the use of an intramedullary alignment guide would be problematic due to previous femoral trauma.
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